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0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 30 October 1978, after the draft finalized by the Pest 
Control Sectional Committee had been approved by the Agricultural and 
Food Products Division Council and the Chemical Division Council. 

0.2 Chlormequat chloride is a plant growth regulant which usually 
induces retardation of shoot elongation and vegetative growth in most of 
the plants. It has been used in agriculture for increasing yields and 
improvement in quality in various crops. 

0.3 Chlormequat chloride is the accepted common name by the Inter- 
national Organization for Standardization ( ISO ) for the pesticidal 
chemical ( 2-chioroethyl ) trimethyl ammonium chloride. The empirical 
and structural formulae and the molecular mass of chlormequat chloride 
are indicated below: 

Empirical Formula Structural Formula Molecular Mass 

C5H13CI2N 158'1 

[CH : CI . CH 2 . N + tCH^J CI" 



0.4 In the preparation of this standard due consideration has been given 
to the provisions of the Insecticides Act, 1968 and the Rules framed 
thereunder. However, this standard is subject to the restrictions imposed 
under these, wherever applicable. 

0.5 For the purpose of deciding whether a particular requirement 
of this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified value 
in this standard. 



♦Rules for rounding off numerical values ( rtvised ), 
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1. SCOPE 

1.1 This standard prescribes the requirements and the methods of 
sampling and test for chlormequat chloride, technical. 

2. REQUIREMENTS 

2.1 Description — Chlormequat chloride, technical, shall be in the 
form of white crystalline solid free from extraneous impurities or added 
modifying agents, with a typical fish-like odour. 

2.2 The material shall also comply with the requirements specified in 
Table 1. 

TABLE 1 REQUIREMENTS FOR CHLORMEQUAT CHLORIDE, 

TECHNICAL 



No. 



Chabacteristic 



( Clauses 2.2 and 5.1 ) 
Requirement 



Method of Test, Ree to 



Appendix of CI No. of 
this Standard IS : 6940- 
1973* 



(1) (2) (3) 

i) Chlormequat chloride con- 97 

tent, percent by mass, on 
dry basis, Min 

ii) Choline chloride content, 1 

percent by mass on dry 
basis, Max 



(4) 
A 



(5) 



iii) Ratio between ionic chlo- 
ride and total chlorides 

iv) Material insoluble in water, 
Max 

v) Acidity ( as HjSO^ ), per- 
cent by mass, Max 



1: 1*9 to 2M 
0-2 
0-3 

♦Methods of tests for pesticides and their formulations. 



A 
B 



11.3 



3. PACKING AND MARKING 

3.1 Packing — The material shall be packed in clean and dry airtight 
containers made of mild steel or fibre board lined with polyethylene of 
thickness not less than 0"062 mm or high density polyethylene. The 
containers shall also comply with general requirements as stipulated 
in 2 of IS : 8190 ( Part I )-1976*. 



♦Requirements for packing of pesticides: Part I Solid pesticides. 
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3.2 Marking — The container snail bear legibly and indelibly the 
following information in addition to information as is necessary under 
the Insecticides Act and Rules: 

a) Name of the material; 

b) Name of manufacturer; 

c) Date of manufacture; 

d) Batch number; 

e) Chlormequat chloride content, percent ( mjm ); 

f ) Net mass of the contents; and 

g) The cautionary notice as worded in the Insecticides Act and 
Rules. 

3.2.1 Each container may also be marked with the ISI Certification 
Mark. 

NoTK' — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regulations 
made thereunder. The ISI mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of that 
standard under a well-defined system of inspection, testing and quality control which 
is devised and supervised by ISI and operated by the producer. ISI marked products 
are also continuously checked by ISI for conformity to that standard as a further safe- 
guard. Details of conditions under which a licence for the use of the ISI Certification 
Mark may be granted to manufacturers or processors, may be obtained from the 
Indian Standards Institution. 

4. SAMPLING 

4.1 Representative samples of the material shall be drawn as prescribed 
in 'Indian Standard Methods of sampling for pesticides and their 
formulations' ( under preparation ). 

Note — Till such time the standard under preparation is published, the matter 
shall be as agreed to between the concerned parties, 

5. TESTS 

5.1 Tests shall be carried out by appropriate methods referred in col 4 
and 5 of Table 1. 

5.1.1 Chlormequat chloride content may also be determined gravime- 
tricaiiy by accurately weighing 1*0 g of the anhydrous sample and 
diluting it to 200 ml in a volumetric flask. Take a 20-ml aliquot of this 
in a 125-ml conical flask and add one drop of 10 percent aluminium 
chloride solution and 20 ml of 2 percent sodium tetraphenyiboron 
solution. Filter the precipitate through medium porosity glass funnel after 
30 minutes and wash four times with distilled water. Dry at 100°C to a 
constant mass: 

Chlormequat, percent Mass of recipitate x 355.7 

by mass = - z~i ~ i 

J Mass 01 sample 

Choline chloride, Mass of precipitate x 3.298 

percent by mass = r^ 7 j 

1 J Mass 01 sample 

5 
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5.2 Quality of Reagents — Unless specified otherwise, pure chemicals 
and distilled water ( see IS : 1070-1977* ) shall be employed in the tests. 

Note — ' Pure chemicals ' shall mean chemicals that do not contain impurities 
which affect the results of the analysis. 



A PPEND IX A 

[ Table 1, Items (i), (ii) and (iii) ] 

DETERMINATION OF CHLORMEQUAT CHLORIDE, 

CHOLINE CHLORIDE CONTENT AND RATIO 

BETWEEN IONIC CHLORIDE AND 

TOTAL CHLORIDE 

A-l. POTENTIOMETRIC METHOD 

A-I.l Principle — By potentiometric titration of chloride ions in the 
untreated specimen and the chlorine ions in the sample after saponifi- 
cation in alkaline medium, both chlormequat chloride as well as choline 
chloride can be determined. 

A-L2 Apparatus 

A-l.2.1 Potentiometer — with recorder and following setting: 
Voltage range — 1 000 mV 
Centre voltage — 500 mV 
Titration speed — 1 ml reagent/min. 

A=1.2.2 Silver-Calomel Electrode — combined 
A-l.2.3 Magnetic Stirrer 

A-l .3 Reagents 

A-l. 3.1 Sodium Hydroxide — 2 N. 

A-l.3.2 Silver Nitrate — 0*1 N, 

A-l.3.3 Nitric Acid — 1 : 1 ( vjv ). 



♦Specification for water for general laboratory use ( second revision ), 
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A-1.4 Procedure 

A-l.4.1 Determination of Anionic Chlorine in the Untreated Sample — Weigh 
accurately about 0'5 g of the anhydrous sample, dissolve in water and 
acidify with nitric acid. Titrate the solution potentiometrically against 
silver nitrate while stirring, using a silver-calomel electrode. Stop the 
titration approximately 1 ml after the point of inflexion. 

A-l.4.2 Determination of Anionic Chlorine after Hydrolysis — Weigh 
accurately about 0*5 g of the anhydrous sample in a conical flask, dissolve 
the same in 50 ml of sodium hydroxide and reflux for 2 hours. Cool, 
acidify the solution with 50 ml nitric acid. Titrate potentiometrically 
against silver nitrate using a silver-calomel electrode. The titration is 
stopped 1 ml after the point of inflexion. 

A-1.5 Calculations 

t • ui -j * u v i X 0-3546 

Ionic chloride, percent by mass — 



Total chloride, percent by mass = — - — y^ 

Chlormequat chloride content, r p y -i 

percent by mass = Hd~"~M~~\ X *' 581 

Choline chloride content, ^V V ~\ 

percent by mass = W"~~M' X *'396 

where 

y x = volume in ml of silver nitrate used in A-l.4.1, 
7 2 =s volume in ml of silver nitrate used in A-l.4.2, 
Mi = mass of sample in g taken in A-l.4.1, and 
Af 2 = mass of sample in g taken in A-l.4.2. 



IS : 8961 - 1978 

APPENDIX B 

[ Table 1 5 Item (iv) ] 

DETERMINATION OF MATERIAL INSOLUBLE IN WATER 

B-l. PROCEDURE 

B-l.l Weigh accurately about 10 g of the material and dissolve in 
100 ml of distilled water. Filter the solution through a tared sintered 
glass crucible. Wash the crucible with distilled water till the filtrate is 
chloride free. Dry at 110°C for 2 hours, cool and then weigh. 

B-2. CALCULATION 

B-2.1 Material insoluble in water, ^qq m 

percent by mass = -r-r— 

where 

m = mass in g of the residue obtained after drying, and 
M = mass in g of the material taken for the test. 
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